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What is claimed is: 

, a ferromag^c group — °< • — — 

, oup „.v. w —d — — • *»p — d — 7 

5 ^ Phaser, or group phased —a — which contat, a, ^ - 
LI* meta, e.emen, — - - ^ — * * P "" ^ * * 
Dy, Ho, Er, Tm, Yb and Lu. 

2 The ferromagnetic group tV-basea semiconductor or ft. ferromagnetic group «- 
10 « group If-V-based compound semiconductor as defined ,„ Cairn I. which is doped «■* 

least one of an n-type dopant and a p-type dopant. 

3 A ferromagnetic group 1.1-V-based compound sen.ieonduc.or comprising a ^oup 
,,1-V-based compound semiconductor, which contains Gd and a donor. 

« The ferromagnetic group fll-V-based compound semiconductor as defined in Cairn 3, 
which is doped with a, leas, one of an n-type dopan, and a p-type dopant 

, A magnetic spin Cecfronic dev,ce compfismg rhe ferromagnetic semleondu cmr as 
of said ferromagnetic semiconductor. 

6 A method of adjusting a ferromagrtehc char— of a ferromagnetic group phased 
^nduCor or a ferromagnetic group «- or group .f-Vf-hased compound 
semiconductor, comprising adding either one of: 

(„ a, leas, two rare-ear* me,, Cements selected from me group coning of Ce, 
PrNd,Pm,Sm,Eu,Od,Tb,Dy,Ho,Er,Tm,YbandLu ; 

(2) said a, - rare-earth meta, Cemenrs, and a, ,eas« one meta, Cemen 
selected from the group consisting of Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No and 
30 Lr; and 

-20- 



25 



BEST AVAILABLE COPY 



10 



(3) said (1) or (2), and at least one of an n-type dopant and a p-type dopant, 
to . gmup rv-based aem.conduc.or ot a group m-V-based or group n-VT-Wd compound 
semiconduCor, so as to adjus. said ferromagnehc chamcterisfic according to a combination of 
said rare-earth metal elements. 

7. The method as defined in Cain, 6, wberein said ferromagnetic characteristic is a 
ferromagnetic transition temperature. 

8 Tbe method as defined in claim 6, wbtcb inc.ndes addtng said a. leas, W o rare^aru, 
mea , e.ements to said gronp IV-based semiconductor or group m-V-based or group 
...Vr-based compound semiconductor to form a mixed crystal of mem, so as ,0 adjust an 
energy in a ferromagnettc state, and a..o» .be energy to be reduced as a „bo.e according to a 
ki „e,ic energy of a bole or electron introduced from said rare-earth mera, elements by 
themselves, to stabilize said ferromagnetic state. 

, Tb. metbod as defined in claim 6, wbicb includes adding said at leas, two rare-earm 
met a, elements to said group IV-based semiconductor or group m-V-bas.d or g-up 
H.VJ-based compound semiconductor to form a mixed ctyslal of mem, so as to control me 
.agnibtde and dte positive/negative sign of .be magnetic in.erac.ion between .be rare-ear, 
, m etal atoms, and a ligh, transmission characteristic to be obtain*, from said nttxe, 
cys— of said rare-earth me,, e,emen,s, according to a ho.e or electron introduced 
fto m satd rare-earth meta, element by themselves, .0 provide a desired ligh, filter 
characteristic in said ferromagnetic semiconductor. 

, 5 ,„ A metbod of adjusting a ferromagnetic characteristic of a fenom.gne.ie group IV-based 

mv based or croup II-VI-based compound 
semiconductor or a ferromagnetic group III-V-based or gr p 

semiconductor, comprising adding either one of: 

(!) at least one rare-earth metal element selected from the group consisting of Ce, Pr, 

Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu; 

(2) said at least one rare-earth metal element, and at least one metal element selected 
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from the group consisting of Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No and Lr; and 

(3) said (1) or (2), and at least one of an n-type dopant and a p-type dopant, 
to a group IV-based semiconductor or a group III-V-based or group II-VI-based compound 
semiconductor, so as to control the concentration of one of said at least one rare-earth metal 
element, said at least one metal element selected from the group consisting of Th, Pa, U, Np, 
Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No and Lr, and said at least one of an n-type dopant and a 
p-type dopant, to adjust said ferromagnetic characteristic. 

H. The method as defined in claim 10, wherein said ferromagnetic characteristic is a 
ferromagnetic transition temperature. 

12. The method as defined in claim 10, which includes: 

providing at least two of said rare-earth metal elements; and 

adding said at least two rare-earth metal elements to said group IV-based 
semiconductor or group Ill-V-based or group II-VI-based compound semiconductor to form a 
mi xed crystal of them, so as to adjust an energy in a ferromagnetic state, and allow the energy 
to be reduced as a whole according to a kinetic energy of a hole or electron introduced from 
said rare-earth metal elements by themselves, to stabilize said ferromagnetic state. 

13. The method as defined in claim 1 0, which includes: 

providing at least two of said rare-earth metal elements; and 

adding said at least two rare-earth metal elements to said group IV-based 
semiconductor or group IH-V-based or group II-VI-based compound semiconductor to form a 
mi xed crystal of them, so as to control the magnitude and the positive/negative s.gn of the 
5 m agnetic interaction between the rare-earth metal atoms and a light transmission character^ 
to be obtained from said mixed crystallization of said rare-earth metal elements, according to a 
hole or electron introduced from said rare-earth metal elements by themselves, to pro.de a 
desired light filter characteristic in said ferromagnetic semiconductor. 
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